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The paper Efficient Query Processing for Dynamically
Changing Datasets, by Muhammad Idris, Martı́n Ugarte,
Stijn Vansummeren, Hannes Voigt, and Wolfgang Lehner
studies two central aspects of answering queries: (1) enumerating the answers to a query and (2) changing data. It
is based on two papers by the same authors or a subset
thereof, namely The Dynamic Yannakakis Algorithm: Compact and Efficient Query Processing Under Updates [4] and
Conjunctive Queries with Inequalities Under Updates [5].
In a nutshell, these papers show how theoretical ideas for
enumerating the answers to a query (e.g., in [1]) can be
brought to the point where they actually work in practice
and, furthermore, can deal with updates to the data. The
fact that this was possible was not at all clear from the
original theoretical work, which makes the current work extremely valuable to our community. Idris et al. show in their
experiments that their algorithms perform consistently better than competitor incremental view maintenance systems
with up to two orders of magnitude improvements in both
time and memory consumption. They also show how the
algorithms can be extended to deal with more general join
conditions. So, they don’t just work, they actually work
really well.
In a classic paper from 2007, Bagan et al. studied for which
conjunctive queries it is possible to enumerate the answers
in constant delay, after linear precomputation. This means
that an algorithm is first allowed to spend linear time in the
database for computing a data structure, from which it is
then possible to generate the answers of the query such that
the time interval between consecutive answers does not depend on the size of the data. The entire complexity analysis
is done in data complexity, which means that it only takes
the size D of the database into account and considers the
size Q of the query to be a constant. This means, more
concretely, that a run-time of 2O(Q) · O(D) would be considered to be linear in the database — this fact may clarify
to the attentive reader why bringing such an approach to
practice may indeed be challenging. A main contribution of
Bagan et al. is the result that says that, if acyclic queries
are free-connex, then they can be evaluated with linear precomputation and constant delay. However, if they are not
(and fulfill mild additional constraints [1]), then they cannot
Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. To copy otherwise, to
republish, to post on servers or to redistribute to lists, requires prior specific
permission and/or a fee.
Copyright 2008 ACM 0001-0782/08/0X00 ...$5.00.

32

be evaluated within this time bound (under the conjecture
that Boolean n ⇥ n matrices cannot be multiplied in time
O(n2 )).
Idris et al.’s work provides an algorithm that computes
a data structure that depends on the data and the query,
and supports constant-delay enumeration for answering the
query. The algorithm does not only support (projectionfree) join queries, but also free-connex acyclic conjunctive
queries which is, by results of Bagan et al. [1] and BraultBaron [3], the largest class of conjunctive queries for which
such an algorithm is possible under complexity-theoretical
assumptions. The approach is heavily based on Yannakakis’
algorithm for acyclic conjunctive query evaluation [6].
The approach is also robust under updates in the sense
that tuple insertions or deletions can be propagated efficiently into the data structure. For so-called q-hierarchical
queries, it is able to deliver (1) constant-delay enumeration
of query results and (2) update propagation in time linear in
the size of the update. Berkholz et al. [2] proved that the qhierarchical queries are precisely the conjunctive queries that
allow such an algorithm, unless the Online Matrix-Vector
Multiplication conjecture is false.
This is a paper written by researchers with solid backgrounds in systems and theory and it shows. It provides
algorithms for query evaluation that match rather tightly
with theoretical lower bounds and perform very well in the
experimental settings.
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